_Storage systemfor trailer franes 2135293 The present invention
concerns storage of trailer frames-.and nore particularly a systemfor
storing a mul- tiplicity of enpty frakes on end in a substantially vert-

I'cal -position.

5 " Trailer frames of the type that_renovably B
cargo ‘contai ners are _oftenﬁﬂﬁﬁﬁi&ﬂﬂeﬂﬁﬁé&i&ﬁeﬁﬂ%ﬁiods gfmaﬁen )
have been renoved for transport.by rail-or ship. . The enpty

franmes are 1eft at tEggggg%g%ﬁgf§#?%gggéggdgaggfngn %ng gq%fcgggfyggyin'
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which a nmultiplicity of enpty trailer frames may be stored.-retrievably in a
m ni mum of ' fl oakasppesitdeaordi ng to the present: invention a storage

system for trailer frames conprises an elongated framework supp- orted in

el evat ed posi 6i.on ab8veidef| 6vamea elbthantype| yhad hemevatwlsyrernt on and
having front and rear ends and a plurality of trailer frame support arms
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the caontainer unlqédins siﬁe,lmost qften'scattefed ih_hép-
hazard manner aboﬁt thg?éite an&:in nofm#l hgrizdntél ﬁoﬁ-
ition; Tﬁ#é-arhanéémeﬁ€ ut1iizes aﬁ éxcessive émount of
valﬁablg spacé and.éisoiéipOSQS ﬁhq emptf bd£ expensive

frames to easy removal by unauthorized people.

"An object of the preéent:ihVention is to provide a

system by whichlaﬁmuitiplicity of ehpt# trailer=frades may

[

be stored retrievably in a minimum of floor space.

. 'According to the present'inventidn a storége system

for trailer frames comphises an'élongated frahework.supp-'

~orted in.elevated ppsition above a floor in substantially_:

hbriipntal'position and havihg frqqt and rear'endg and a

'plurality of'tréiler'frémg éupport'arms mounted on the
framework . at longitudinally épacéd posiﬁiqns for movement

‘between a retracted poéipion'adjacent the framework and an

extended position projeeting-laterally'outﬁard of the frame-

work for supporting a trailer frame}disposéd on end in a

substantially vertgcal positioﬁ.



The invention will now be described further, by way of exanple, wth

_ sgyence to the acconpanying dra- wings, in mhlch - Fig. 1is a

. fragfrentary schematic plan view of a 5 storage syStem enbodying the
~features of thi-s invention, the systemconprising, a plurality of Laterally
spdced apart storage units. each having, a plurality of longi- tudinally
spaced trailer frane support arms. Fig. <2< s a side elevation of a trailer
frame 10 transporti ngwmnﬁ@w@lmg nawt bal descrided, fuhéheent bral

‘el evation of the framework of the storage system being shown in broken™"
lines and the weay i@braxempded, waitih c@if egieasesitoi 4he orCcORRanYARBeArpranes
being shown in broken and full Iines, respectlvely 15 E Fig. 3is a
fragmentary plwings edtofwhdediist orage unit of a st orage system enbodying the
~features of this invention, the storage unit shown in-partly filled -

B0 3 s viowed | n FHE-afr L8 RohrapnEpFafy sRandly Brat VL 8Y @_” of
fragmentary {rg gxaegées;ssaano&atoayfwgt elten £ahYe B¢ ihAs> fiidhtiich, 3

| the system comprising a p1ura11ty of Iaterally spaced

'_apart storage units each havxng a plurallty of longi-
' tud1na11y spaced trailer frame support arms.
Fig. 2 is a- 31de elevatlon of a tra11er frame |
-10.transport1ng vehlcle engaglng a traller frame, the -/
| vertical e1evatlon of the framework of the storage
system being shown in broken 11nes and the horlzontal
and vert1ca1 dlspos1t10ns of the traller frame being
showa in brokea and full 11nes, respectlvely.
15 « = Fig. 3 is a fragmentary.plan view of one storage
unit_of a sto;age system-embodjing.the featureg of
this invention, the'storage nnit'shown in partly
- filled condltlon. | _ |
Fig. &4 is a fragmentary 31de elevation of the  °
20 storagegunltsof Fig. 3,_as viewed in the direction |
of arrow 4-4 in Fig. 3. o |
| Fig. S5 is-a-fragmentary transverse sectional :

view taken along the line 5-5'in_Fig, 3.



-3- Fig. 6is a fragmentary side elevation, sinmlar to Fig'4 ~showing = -
details of the Iocking nechanlsn1aSSOC|ated with a trailer support arm A=
Fig. 7is a fragnentary trarsverse section 5 of. the support arm | ocki n

‘mechani sm shown in Fig. 6, taken along the line 7-7 in Fig. 6. Fig. 8.is
fragmentary plan view of a portion of Fig..3 showing details of the trailer
support arm | ocking mechanism as viewed fromthe top in Fig. 6. 10
Fig.9 is a fragmentary persepctive view.of-.a support armrel ease”mechani sm
arranged on the back beam of the storage systemof this invention. Fig. 10
is a fwagnentary plan vFdg.sbnisam thrdgmpnthdyits isteve levateion | sstwibar
second enbodi nent of 15 the trailer support arm locking nmechanism Fig. 11
i s a fragnentarytoeFigeak,eshovingideraids Wi vithe frackide mechrnismFig.
10. -Fig. | illustrates a trailer frame storage system enbodying the
features of thisasseedated withe asyaadhezn supgantesarm. plurality of
| ongi tudi nal | y extendi ng chassis storage assenblies connected together in
lateral Iy spaced apart Ba8&e-ti/ods. aTfragmentary ltnansvarse tsection he

storage systemi-n fully |oaded condition, although
s 5 of the support arm locking mechanism shown in Fig. 6,

‘taken along the line 7-7 1in Fig. 6.
Fig. 8.is a fragmentary plan view of a portion
| of Fig. 3 showing details of the trailer support arm
/ ' locking mechanism, as viewed from the top in Fig. 6.
10  Fig.9 is a fragmentary persepctive view of a-
support arm release-mechanism_arranged on thé back
. beam of the-storagelsyétem of. this iaveation.
Fig. 10 is a fragmentary plan view similar to
Flg. 8 but showing details of a second embodlment of
15 the traller support arm locking mechanlsm.
Fig. 11 is a fragmentary vertical end elevation

as viewéd from the fight in Fig. 10.

Fig. l_illﬁstratgs a trailer frame storage syéﬁem
h embbdying-the features of this iaveation. The system
I - 20 includes a plurality of loangitudinally extending chassis
storage assemblies connected togéthei in laterally

spaced apart positions. The drawing illustrates the



age systemof this invention has parti- 5 cular utility in storing
y trailer frames on end in vertical position as.delivered by a
transport vehicle such as is shown in Fig. 2 and nore fully described in
- U/S.“patent applications Serial No. 378,811 filed 17 May 1982 by Joseph 1...
Riley and entitled 10 Method and System For Storing \Weel ed Frames . of
Det ach- abl e Cargo Cont ai ner Type Trail@rs, and Serial No. 412,504 filed
'20'Aug. 1982 by Lynn F. Perrott ‘and entitled Wyeeled Trailer Frane Carrylng
Unit " At t aCh”E“fthtIeOfsédzfé el gy tenBald) FI11SA1 bt icorid itod\a\el thsaghn b
assignee with the presen appli.cation. The transport vehicle illustrated in
Fig. 2 is alifgod rgiip¥idiay nhe aainddualnairaier 6 vdnedh amumiot a |ift
- carriage 6'. As is common with nmodern lift trucks, the carriage 6" is
Cvertically EXt@KtahieuQ(Fig.alb.ng the mast, and is provided for side shift
novenent as wel.l,. a feature which is partlcularly usef ul |n this
appl i cation. The carriBhe storagmtsystem of &this sinventiepdras reanism:
~assenbl 8 which is arranged for nmovenment bet ween horlzontal and verti cal
‘positions.5 -tﬁllﬂmeltmbhﬁias%rﬁﬁ%/rmﬁlm ctFTéﬁPp]seB framgs R/ R4 o grasp

in vert1ca1 pOS1tion as delivered by a transport

i <§§%05|an|C|ty the |nd|V|duaI trailer frames are not shown in Fig. 1. The
t

vehicle such as is shown in Fig. 2 and more fully ' ‘
described in U. S. patent applications Serial No. 378, 811
| £iled 17 May 1982 by Joseph L. Riley and entitled . )
10 Method and System For Storing Wheeled Frames of Detach-
“able Cargo Container Type Trailers, and Serial No.
412 504 filed 20 Aug.1982 by Lynn F. Perrott and
entitled Wheeled Trailer Frame Carrying Unit Attachmeat
for Lift Truck. Both of said applications.have common
| 15. a531gnee ‘with the present application.
The tran5port vehicle illustrated in Fig. 2
is a 1ift truck 4-hav1ng a conventional mast 6 whch»_
. 4

~mounts a lift carriage 6"- -As is common with modern ; :
o

- 1ife trucks, the carriage 6' is vertically extendable

20 along the mast, and is' provided for side shift movement
‘as well, a feature which is particularly useful in
this application. The earriageiG’ nounts a trailer
frame transporting boom-assembl;‘é which is arranged

for-movement-between horizontal and vertical positions.



atrailer.frame while in horizontal position and to nove it to vertical -, 4'

Ty

position for transport. to a storage site. The vehicle deposits the franme, -
still in vertical -5  condition, into the storage structure, where it is.(ggéb
stored.in.said vertical position. Each storage assenbly includes a

framewor k conmprising vertically spaced .horizontally. extending side rails 10
and 10' supported on colums 12 above a_%Q ground or other floor surface by
a distance which is greater than the operative height of the boom 8, as
shown Am Fig. 2. The columms 12 supporting the rails 10 and 10' and the

o the 1%49535:5’3%”@%‘?‘?3 FEAIRIY I OIqRs COTRRY 80 BERELRRed, EoTbHEERT"
14 : ) 15 A4 Are i Li i 0. <4 .
Tount Eng | ower 1 ng: ¢ e Ra T TS b N Liodeal BERLEIoR fod cBoovs 4
stabilizing tie i@’d@ol@ertﬁé’ﬁi%wfﬁ&p ﬁ%”@f’érréfﬁﬁ?;tgoa QFQPE é the

| ateral |y spaced rails 10 and respective- ernately arong the

length of the rasige. antherelsicle |depsk s ¥ REetrade, Asbivialhtveptical
trailer frame support arnms 22, are mounted on pivots 24 alternately

tb.cross '2% bacen@dtion, 2Date otled | sordgen d oroveitep whetdeit fetracted
position shown in Fig. 3. This overl apping
stored in said vertical position.
' . Each stbrége aSsembly-includes a framework
~comprising vertically spaéed horiiontally'extending
k,; - | side rails 10 and 10' supported on coiuﬁm512=ébove a
10 ground or otger floor surfaée.by a distancé which is
greater than the ope:ativé height of the boom'8; as
TShown in Fig. 2. The columns 12 supporting the rails
10 and 10' and the columns 14 supporting the rear
“horizontal connecting beam 14" are attached to the'
15 ground by suitable anchoring means such as base members
12' and 14' reséeCtively. Thé columns 12 and 14
.are illustrated in Fig. &4 as mouﬁ;ingllower longitudinal
. ‘_ rub rails 16. The ‘columns are interc;ﬁnected By~ .
S stabilizing tie rods 18. Cross bars 20 and 20’ inter;
20 connect thgflaterally spaced rails 10 and 10', respective-
" ly, alternately alongitﬁe lehgth of the rails, and
" are stabilized by braces 21. .
A plurdii;y of trailer frame support arms 22,
are mounted - -on pivots - 24 alternately to cross

25 bars 20 and 20' to allow them to overlap in their

retracted position shown in Fig. 3. This overlapping



-arran.ge'rrent may be avoided, if desired, by shortening the |ength of the-
ﬁﬁ%aclosure bar 22' which projects perpendicularly forward fromthe arm 22, .
to‘terminate short of the adjacent arm?22 in said retracted position. 5
In this case.the lower rails 10' also may be omtted. For illustration
~purposes Fig. 3 shows the left. half of the storage assenbly in closed, _
~unl oaded condi-- tion and the right half ig_open, |oaded condition. Although-
only three wheeled trailer frames 26 are 10 illustrated, it is to be -
understood. that all eight. conpartnments at the right contain trailer
frames and thatagpargémentbesy bel avodded, Af desdved|, byakhb¥teh2Ab N
support arm 22 is configured as an.el ongated nenber arranged to pivot -
freely at its inherlengthboﬁtth&Senﬂtelpbu&e-BéerQWEehiahfpkdgdctgetracted '
position in which the armis contained inboard of the associated rail 10 or
10' and an ext eperpepdiculanlynfonvendt froar theximend22l,ater sekpinateard,
"perpendicular to said rail. 20 "The encl osure bar 22' is nounted on
the outer end oshent efnthe adjasentngzm 220 ipr sjadd: rpérpenedcposisiibn.
“therefromapd in the same planpe {hereof. The enclosure bar is configured to
“extend a sufficlenthéfseaseether davery raids dfe alsoz2payobeapmitsed.trail er- *
.25 frame 26 resting on_the Zin122 sQ as to-prevent, in- advertent :

di spl acenent of the frERE FALBPEFAYI0M: RUT@OSES &1ighd SPpws the left
| | half of thé stérage assembly in cibsed,'unloaded condi-
tion and the rightnﬁalf'in;qun;lloadedaéoﬁdition,j
_Although_only-threé wheeled trailer frameé 26-a:é . \_)_'
10 illustrated, it is to be.uqderstoodffhat-all eight. R
compartments at_;he right contain trailef frames and
that some have beén-omitted.for pﬁrposéé.of clarity.
. Each suppoft arm 22 is_cdnfiéuréd as an elongated
'member.arranged to pivot freely.at'its iqner end abouﬁi
15 -its'jﬁwubZQ-betWeen a foldéd,-retracteé éositionﬁin
which thé arm ié cbntéinedﬁinboardfof-the*associated
rail 10 or 10' and an extedded:positién in which the
arm extends laterdlly outward;.perpenaicular to said . s.J.
rail. . ; I, -1]  . E | : . {
20  The épclosure bar 22°' is_moﬁnted on the outer
'end of the arm 22 and arranged-to proﬁect_perpendicu-'
larly therefrom and in the same pIané-thefeof; The |
enclosure bar is configured to extend a suffiéientl,
distance forwardly from the arm 22 to capture a trailer
25 frame 26 resting on the arm 22 so as to prevent in; |

advertent displacement of the frame laterally outward

off of the arm.



7 The st orage systen1pf this |nvent|on I ncl udes neans for nanual or S
automatic control of novenent, of .the arns 22 between their retracted and
ext-ended positions. Referrlng prlnarlly to Figs. 6 and 8 of the draw ngs,
the arms 22 are supported on th-pivots 24 in a position slightly above t
pl anes of the upper surfaces of the associated frame rails 10 and 10'

t hereby permtting free smﬁnging, or sl+&ht frictional sliding nnvenent of
the arm outwardly over the rail. An anti-friction pad 28 is disposed
on eactrarm 22 for-assggiation mnth a | ocki_n am,descri bed hereinafter. A
trail e support arn1sp? gStorage sRLem-af, EhgﬁeiﬂVePF§°Bn&§°4&dFﬁe o
support arm 22 outmar | vot 24, FIgnd at posite end to a

stationary .15 %nmPHEaioBFegﬂﬁﬂﬂF r&PPtfsiopgl@ovﬁpePﬁe orage
SR SR AT e S )
e AR B i VA T A
assure. i tsgf luncttlhgnglrmgxggng% BQ?bB&-EEdf_O'bnr-ﬁﬁebﬂo%g #trailer fr ane.
| in-a position slightly above the planes of the upper
: : surfaces of the assoc1ated frame ra11s 10 and 10°,
thereby permitting free sw1ng1ng, or slight frlctlonal
;o s11d1ng movement of the arm. outwardly over.the rail.
10 Aa anti-friction pad 28 is disposed on each arm 22
| ‘ifor_assoclatlon with a locking cam described hereinafter.
A treiler'support arm spring 30 is connected |
~ at one of its ends to the'support arm 22 outwardly of
| __: the pivot 24 and at its op9031te end to a stationary
" 15 p01nt on the corresponding rail 10 or 10' of the
storage structure framework The spring is arranged
to be tensioned when the arm is in folded condition
inwardly ef the rails and is substantially relaxed
| f/ : when_the arm is in exteded position projecting perpen-
- | 20  dicularly outward of the rails. Thus, the spring
. ' _'. influences rhe-Support arm to assume its functional

exteqded position “for receiving a trailer frame.



|s |ntended that the arm 22 not be pern1tted to assune its fuIIy

ended position solely as a result of the influence provi ded by the

sion spring 30. Means therefore is provided for stopping the extension 5

- of the armprior to its reaching fully open position. For this purpose the .
armis arranged.to frictionally engage'the rail to snDotth stop it in
approxi mately the position illustratedgn solid lines "A" in Fig.. 8.
Conti nued nmovenent of the armt.o the fuIIy open, 10 perpendicularly -

ext endi ng positi.on shown by the broken lines "B" is acconplished by the
force exerted Dy beineegdedothatt thel armf 22maotede peragaitest tohe ar Ak
Since the spring 30 is arranged to cause the armto assunme the normal, "at
rest"position assuset dtsi § 1%5 eutendddy posdtivine sodiely msass riesudtovi ded

- to rel easably secure each armin retracted, folded posi.tion agai nst the

- influence of ief tbﬁsnaﬁlyﬁnr-ﬁgprosééﬁdava@hﬁngem|S>prw@ 3fes, in the
enbodi ment illustrated in a camarm 32 mounted to- the cross bar-
20 or 20 .20' H\eapﬁethﬁaﬁéﬂspk1soprswéﬁé| fes, SHOPPIAG theaemEensiion ve o

-t he arn122 Fi 7 best illystrates a cam: rnlhgpﬂ£§61conpound Joend

i nt er medi abe igg thes ardnprign LPnits TeaGPdAS QHQQ1RﬂﬁH¥Hﬂqﬂn

shaft, 34 whic por earings 36 _anchor 25 f.rramewor k.
An el ongat ed pEP §ﬁﬁ§3§uF§°§SCGBSdaFB gﬁearrange %°(% tionally

ehgage the rail to smoothly stop it in approximately

<9

the pbsit;on illustrated infs61id lines "A" in.Fig. 8. -
'Cbntinﬁéd'movemént of the arm to thé;fﬁlly open, \_;_
'101 perpendicularly'extending'position shown by the broken -
" lines "B" is accomplished by the force exerted by the
Qelght of a trailer frame resting agalnst the arm.
Since the sprlng 30 is arranged to cause the arm
to assume the normal, "at rest"“positibn'WA" extendiﬁg'_
15 outwafdly féomfthe_rail,'means is provided to'releasably
secure each arm fﬁlretracted, folded position against

the influence of its tensidn spring} 'Such a locking"

"

assembly includes;”{n the embodiment illustrated in B
'Figs..3-8,'a_¢am'arﬁ'32.mounted.to-the cross bar 20 or L.
20 .20" of the framework for pivotal movement.Veftically' |
relative to the arm 22. Fig. 7 best illustrates a cam
arm having a compound bend inferﬁediate its ends. |
The cam afm is segured for ru.ation with pivot shaft
34 which is supported bs' bearings 36 anchored to the

25 framework. An elongated pull arm 38 is secured to,thé'



- 38 rearward thus rotates the .pivot shaft 34 about the bearing 36, thereby

-9.-"""-|i)i_'vot.'sh'aft 34 and extends perpendicul arly therefrom Pulling the arb.,_-

‘pivoting the camarm 32 verfically upward. 5 -  As previously

nenti oned, -the cam.arm incorporates a conpound bend in-which, as .
|llustrated the end opposite its attachnent.to the pivot shaft IS
‘configured to extend upwardly and |nmard$y of the rail 10 or 10'. A spring
40 is attached at one of its ends to the 10 outer, upwardly projecting end

St her womponent s PRV S AP, t%‘f%%’?%&%%f%%%%@f%éﬁaﬁ#?fs%ssf |
shown in Fig. 6. rpu#ﬁfgé)rtmg %tj’g&rﬁ; {_:mgr é? bEntIy

downward to .a no rest posr on m re ease acC I Ng. neans,

illustrated hereighgse Cipidbdiis ﬂ%‘ﬂ%&ﬁd?%w'éhé’f@bﬁ i?\froﬁ‘fﬁ CéHéar m
assenbly to its next rearwardly. adj.acent railer suppor? arm. 2 The

chain. is confi gy ﬁms3ﬁf¢é:t@m§312& upREd ) as to beconme taut at the
point that the trailer support armconmes toits "at rest” position "A"

under the infg uence of iAs Efsviwn mérionedy thycrantaph iheokparhees
_ support arm22 to its fully extended position "B", by the force applied on. .
it by the wei ght 2<ompound rteeddrid rvdnh:l'b,ela\sg ibhnsaﬂraagedpsthetenﬂurl s the
_arn138 mhlch rotates the shaft 34 and raises the cam .
. opposite its attachment to the prOt shaft is configured
- to extend upwardly and lnwardly of the rail 10 or 10°.
;oo o A.spring"40 is'attaehedVet.one.of its endé ‘to- the
10 outer, upwardly proJectlng end of the cam arm 32 and
at its oppOSlte -end to one of the rub ra11s 16 or
other co_mponents of _the framework at a pomt below the -
cam arm-as-best shown'in Fig..6.. The sprlng 40 therefore
_urges the cam arm reslllently downward to a normal
15 "at rest" pos1tion. -
| -Cam release actlvatlng means, 111ustrated herein
as. chaln 42, connects the pull arm 38 of one cam arm
assembly to its next rearwardly,adlacent traller |
S . ..support armj22,_The ehain,is:eonfigured of_sufficient
20. -length as to become taut at the point_that the trailerx
s ' | support arm_comes-to_its "at rest" position "A" under
| the influence of its spring.SO._ Continued ﬁovement-
of the trailer support arm:22 to its fully extended
‘ positidn."Bﬁ; by the ferce-applied on it by the we{ght'_
25 of a trailer fraﬁe'being rested against it, pulis the
 arm 38 which rotates the shaft 34 and raises the cam |

arm 32 connected thereto.



32 connected thereto: - 10 - The functiaqnal relationship of the cam

‘ahd its associated. support armis best illustrated in Fig. 6 and the
central portion of Fig. 8. Wth the trailer suppoft arm22 in folded .
position, the camarm32 is 5 disposed between the arm 22 and the rail 10
or 10, with the upwardly and inwardly projecting .portion of the camarm 32
abutting the anti-friction pad 28 on the support arm and preventing the
latter from pivoting outwardly. Wen thggext adjacent support armreceives

atrailer 10 frame, it is pushed rearward to position "B" ‘and the chain 42
pul I's the cam ar m whiBe i functionalerelatiogshppearf. thahcamasrmrandoveses -
upward enough so that it no_longer abuts the trai[fr.arnl The latter then
sw ngs out war di s uasiReciaked nsyppoxt armiis bestnillustpated im Figynml " at
rest" position "A', Subsequen} to depositing angther trailer fr agai nst
this trailer s@ppedtthe ceners oE%%Efg%p%§t§g$orgthé”ﬁEktth%rﬁﬁ?H v :
adj acent arm -Since it is esirgbt éhat a nunbeEth Iateralﬁ% sgaced
apart storage $MPPRTHAEBffectRd? g% hRPShliansothe Gam AL, 34 4is
provi sion nust ,be nmade pn _the back beami or m-armrekease; ppchan sm - '
associ at ed %ﬁtﬂlfﬂgsﬁgkﬁeF%ﬁﬁ%r@h%dfﬁEg%i §ﬂ€pgﬁ?_ﬁ?ﬂ¥ féi%? éafrlﬂgtﬁates -
the upwa;dly'and'inwardly projecting portion of the cam .
arm 32 abntting'the'anti-friétién'pad 28 on the Suppqrt - -
arm and preventing the latter from pivoting outwardly.
When the next adjaceat sﬁppqrt arm receives a trailer = - \
10 frame, it is pushed reatward'to'posiﬁion "B" and the
chain 42 pulls the cam arm which is raised vertically
| upward.' The  cam arm moveS'upward'enough'solthat it
no lbhger abuts the trailer arm. The latter then swings
outwardly under the influence of its spring 30 to its
15 norﬁal "at rest" position "A". Subsequent to depdsiting_
another trailer frame against this trailer support arm
the process regeaté'for the next forwardly adjacent arm.

/
spaced apart storage units be connected together by a ' }af

-Since it ié-desirable that a number of laterally
20 rear beam. 14", provision must be made on the back beam
for a cam arm release mechanism associated with -the -

- next forward adjacent support arm. Fig. 9 illustrates



- 11 - a SU|tabIe rel ease assenbly for this purpose A plate 44 s

pi votally mounted to . the back beam 14" and I's spring | oaded to extend a

di stance outwardly therefron1 simlar in respect to the all owed novement
between a 5 support- arm's "at rest" position "A", and its fully- extended
position "B". A cam arm activating flexigle line, such as chain 42

- described hereinbefore is secured at -on€¥nd to the plate 44 and at its
opposite end to the pull 10 arm 38 associated with the next adjacent

LLS'e'se{-fS‘r’Eifaéraﬁra”%lzﬁbl%iﬁ%%%%é*ﬁ%ef% EsoB05Bbe,, o) Ppibges
h d

"0 Y ol 0 TR PTG O na?*?véﬁ%é%”a%%ﬁr Eﬁ’e‘taséa[}’?ﬁm Yy

for use as a baféﬁ}&ﬁ léécié’ditté’r@xi?éndm&@{‘éﬁéhcéabh%&ai IOE;B&SL—QE%) The

m
pivot 24 is provi s the top end of an armrotator bar 4 >t he

bar ‘46 having a 2Qnihandie Abspedbnes! the 91 06k88 hboeRant4Bepisuahsat he
associ at ed -.support arm 22 elther to extended or retracted position, as

desired. Figs. Isippbot edihbsi 2ot theserf p6& £OEYWAN Wahahy tBi Surmyent i on
ut|I|zes val uabl e ‘st or age space. _
extended p031t10n "B".
A cam arm activating flexlble line, such as’
chaid_42 described herelnbefore is secured at one end
; ~~ to the plate 44 and at its opposite ené'to'ehe pull.

o 10 arm 38 aseociated Withlthe next adjeCent trailer éupport.
arm 22. Depositing a trailer ffame:ageinst the.élate 44
moveelit rearward to the_beam 14"“and.§u11s the chain':
42, ﬁhereby activating the release mechanism-descrieed
above for the next ferwerd adjaeenp trailer sﬁpport

15 arm. _ o . |
| An alternative cam arm release primarily for use
- as a backup ia - situations of mechanieal failure is
p.rovided. The'pivot 24 is provided as 'I:he top end of an a_,:ml
_' rotator bar 46 (Fig. 4), the bar 46 havi:;g a -
20 handle 46°'. Manually rotating the ber 46 pivots the
v ' assdeiated-suppdrt arm 22 either to ektendedidr retracted
pos1t10n, as desired. | |
Figs. 1 and' 5 emph351ze the efficlency with

'_ which this invention utilizes valuable storage space.



-(gza- Each framework assenbly of pairs of rails 10 and 10' accommopdates
tIReA er support'arms 22 for extension to both |ateral sides of the
‘framewor k. The storage assenbly is designed to elinmnate wasted space

bet ween units by 5 receiving trailer frames 26 longitudinally rather tha
-fromthe side. The system.described permts |ongitudinal |oading '
‘and. unl oadi ng because the supporting a{sip 22 are retracted until needed,
- thus enabling:the structure to be filled with trailer frames fromthe back
to the 10 frompacHErsuvistk fassedbly foPrpairs tof heiks 10tandi B@' | oadi ng
- between adj acent arns 22, every other |ongitudinal assenbly of Fig. | w6uld

- have to be oni tdcsbnimbdd temv thraibemi guppartraxis i2% fortextensionrtot her -
vehicle 4. 15 The storage system may be arranged to accommodate as
many storage uidth dategabes idasfirthe aémm@»@ds; oFlkel stopege assembly
‘expandabl e. l ongi tudinal |y to acconmobdate increased storage requirenents. =~
This is illustria stesigred| t9 ekininate wasted Spaceiholeen walts BYhavi ng
support- 20 colums_ 12 at each gnd are ée ur ed tggetgfr'wﬁt one col um of
each sharify a resainleg otFl R 20 olonghend iRaklyyrather thanadvent
of the legality_ of trailers having six laterally spaced wheels op_an,axle, : *
this storage sy&¥em Ehe %atégﬂgh%¥%t%%h$%$%§¥§? pP§TBELS t?nﬁfFPS}Fﬁ

_Ionger arms 22 fﬁaéiégSaEEJEanaEEEgZQecause theésupporting arms 22 .

‘are retracted until néedgd,_thﬁs;ehabling'the structure

SN

to be filled with trailer frames from the back to the .
_ | . . pac U

10 front and removed from the front tb_the back. With
side loading:bEtween:adjaéeht_armé_ZZ, every other.
longitudihal_assembly-of'Fig. 1 would have to be
dmitted to allow for_mahipulation:of.the 1ift truck
or other.vehiéle 4, o _: |
15 . The storage system ﬁay be arranged to aécommodate
as mény storage-uhits as may be necessary, and_is.desighed
to be expandéﬁleflongitudinally to accommodate increased |
stérage requirements;,.This:is illustrated generally
ianié,14 in.which,sectiens_or modules having_support-. \/
20 columns 12 at each end are sécured together with one f
column of each sharing a-dommon-groﬁqd basé'member 12°. .
Addifionally, with the advent.of.the legality of
trailers_having six léterélly spaced wheels on an axle,
this_é;orage system accommodates the;e.vehicleS'simply
25 by utiliziné longer arms 22 or cross bars 20 and 20'
to provide a-siightly gréater lateral spacing between

storage units.



to provide a slightly greater |ateral spacing between 'stordge units. . o
-13- The | oading and .unl oadi ng operation of- the trailer frame storage . \
system descri bed hereinbefore is as follows: Beginning. with a coaneteIXE%%)
enpty storage unit in which all the trailer support arnms are in retracte
position, 5 atrailer frame transporting apparatus, such as that
illustrated generally in Fig. 2, is manu red behind a horizontally

di sposed trailer frame, picks: it up andﬁgﬁﬁngs it to vertical disposition. -

The frame is then novedrie EodtPiig i 414 ash Bsading NepdFrio®BE afhd herd ler

framewer k of the system and thence rearward alongside the rails 10 and 10

- to the back of fhimetsxtcuirgeindstealesibritved shdfe Drilsyforte t1e apefslDbwsd t om

i nadvertently manuevering the vehicle too far inwardly toward the.

structure. 15 . BeginniMgrwitie a rcomplefebyreenptyostorage umbpriprileich |y

in a desired storage slot, it is lowered until its rear end is resting on

the ground or otdkl thedrrailer fsuppoot parns oacd imeretxddird fpesition) ch

is projecting vertically upward beyond the storage unit, is rested 20

agai nst the 2l r emdbrapikgrecirane fraeoport beg kappara pisy eSuch das i thakg t he

st orage space. The weight of the trailer frane 26, agai nst the arm 22 or

pl ate 44 illustrated generally in Fig. 2, is manuevered behind a

s, | horizontally disposed trailer frame, picks it up and
swings it to vertical disposition. The frame is then
moved to a position adjacent the front end of the

10 framework of the system, and_thence rearward alongside

- the rails 10 and 10' to the back of the storage unit,

- The: rub rails 16 prevent the operator from inadvertently
manuevering the vehicle too far inwardly toward the
structure. | | |

15 " When the trailer frame is positioned appropriate-
ly in a desired storage slot, it is lowered until its
rear end is resting on ﬁhe ground'or'other floor. The -
forward portionof the trailer frame, which is projecting

~ vertically upwérd beyond the storage unit, is rested

" 20 against the already projecting arm 22 .or back beam
plate 44 defining theisforagg space, The weight of
the trailer frame 26 against the arm 22 or plate 44- -

moves it rearwardly to its maximum‘extended position.



es it. rearwardly to. its maximum extended position. = -14- This effects
msi oni ng of the chain 42 and consequent - novenent of the camarm 32. out
~of ‘abutti'ng contact with the next forward adjacent” support ‘arm 22. The arm
- swings outwardly under the. influence of its spring-30'5  toits "at rest"
posidfion "A" (Fig..8). The .outward swing-of the arm22 is slowed down by
~i'ts'sliding contact with the underside aqfj,the.camarm32 and is stopped at
‘the internediate. "at rest"” position "A" when .the chain 42 connecting the
armto 10 the gyl sfFeeed kensdbhiang o2 BReowBainaul. ahde condequent - .
‘transporting vehicle 4, being. lower 1n overall height than is the di signce
bet ween the t.ramb¢emsugpoft theneamandrinh82gsaundfsabuttdng chatisetout toward
-the front of the structure, under the 15 .artly opened armand exits the - -
- storage system withi theupexitd forwargdoadjacenbesupparitcarir 22s. Thiee aximove
described process is repeated until all required units have been filled
progr essi vel y - f-sedngsacbutwairddyt undee. theoiafduenpcecofndysheprdaged0ei t her
"by filling each 20, I%n i tudi pal rqwgof“ﬁaﬁh unit and then progressing to.
anot her uni b roko dtspy'atoxasky fesdtienycAl'akEig. Bdws of the entire

- system progressively fromthe rear,. .,at the pperator'.s .di s¢retion,. .
n_gy =M prog L y. f%e-outwar . swing o%‘tgg arma52'is éiqwed-%own

by its sliding contact with the underside of the cam
arm 32 and.isttbppéd at_the intermédiate."at rest"
positibn““A" whea the chain 42 cohnecting the arm to -
'10 the.néxt succéeding'cam arm-32.EeCOmes taut. |
| Therfréme transporting vehicie &, beiﬁg.lowér
in.dvérall.height than is the distance between the’
tfailer support arms aﬁd.the'ground:Surface 2, backs j
out toward the front of”tﬁe structure, under the
15 . partly opened arm and ekits'thefstorage sysfem to pick"
ﬁp And;transport énqthé#rtrailer frame. The above.
.-desciibed ptbcess'iS'repéated uhtil_all required units
have:been_filled progressively frbm'Back-to front. The | '
'storaéé-systém ma}-be loaded either by filling each - - \_j:"
20 - longitudihal raw-o£ éach uﬁiﬁ'aqd'then-progressing to -
_andthef unit row, or.byqloading;successive-latéral, A ;
rows of_the_entire'systém-progressively-frqm the rear,
‘at the-operator's'diScretiOn._
| The-unloading-opération begins at the forwardmost
25 storage space of each unit aﬁd:progfesses'to the rea:;
The tra¢Sport vehi cle engages a forwardmost stored

trailer frame and lifts it, releasing the force applied



-The unl oading operation begins at the forwardnost 25 storage space of each_:
unit and progresses to-the rear. "The transport vehicle engages a '
f orwardnost stored trailer frame and lifts it, releasing the force applieg
-15- against the support arm22. Wth the tenS|onthus rel eased, the armis
allowed to pivot forward into its "at rest" position "A" and the cam arm 32

of the next adjacent forward arm22 is all d to-act under the influence 5

of its aSSOCIated dommmardly tenS|oned sprl g 40. The just-released arm 22

tat t" \
frame %6 be store 8:#“'&:\'1'  REBRoRe B 20 MIRRONR RRR R A R,
d. 10 ' h d
[ﬁg:)v?t does not |n %e(raetsvm%t arﬁﬁ?z%flgwwﬁ}aﬁg% \.g—) sqéj?he

next trailer fra @&m% ?ﬁh "Eht#‘éaf&?aft?d‘ﬁ“hﬁ‘b‘?ﬁohteﬂrﬁ C]%é'éﬂtrest"

position. Therefdre, in un ng the next frame, the 15 vehi €l e engages

‘the frame and beg'ﬂ&%vﬁa‘i‘d”@ﬁa QEZ tl%W%'l(idtJé‘ﬂ fﬁ&%t WHder tec AT ddHeecam
arm 32 connected-thereto. As the vehicle is reversed, the trailer frane

abuts. the backssi &F ditst lasseoailated. rdﬂmﬁmtﬂlswmwstloareﬂ Fpk ipigs e, | tThe
toward retracted position. 20 Because of the conpound bend
conflguratlon of tjust-released arm 22 remains stationary in its "at rest"
' position, ready either to receive a new-frame-to-he-. |
stored or until the next rearward aéjacent'trailer
{.j o frame isfremoved.  |
10 Since the arm 22 is disposed high enough above
ground. that it does not interfere with'the movement of
the transport veh1c1e, the next tra11er frame may be
engaged with the forward support arm. 1n "at rest"
position. Therefore, in unloading the next frame, the
15_Ivehic1e engages the frame and begins to move it toward
. the front, which releases the caﬁ arm 32 connected |
thereto;' As the vehicle is'revetsed; the trailer frame_;
- abuts the back etde of the earlier released support
~arm and pushes it toward retrac'ted'p'olsiti'oh._ _
20 Because-ofﬁthe compound bend'configuratien of the
- | cam arm 32, and becguse it is spring loaded downward, when
the-arm 22 1s pushed past the point at which the cam

arm is bent,.the cam arm slips dowaward and continues

to push the trailer support arm inwardly to its'fuily



ed past the point at which the camarmis bent, the camarm slips
ward and continues to push the trailer support arminwardly toits
- fully - 16 - locked, retracted position. The unloading process is
repéated for each successive trailer fiame, with each trailer franme being
‘utilized to retract only its own adjacent, forward arm -As nenti oned

nggyarnLSZ, and because it is spring | oaded downward, when the arm 22 is
“down

‘previously, the arm5  rotator bar 46 T alternatively be used to inot
the trailer suppaikdar ¥etkAkbeedChbadsteBnROS ThieOkinlidadifed piloceds Agot rer
enbodi nent of ?Eg st 8rage systen?of tth inventighﬁia‘ﬁ Vustra?e&ginéiﬁgs.

.10 and 11.  Inrbleatéd fewbedcheBucckBS iveMtaaTIdz FdneS! stk @aehani sm
.previously described is elimnated without departing fromthe basic :

‘concept of thetpagdent framenbedng btdlizéd ith weithaleds onlsy lits DwRPOr t arms -
~ 48 nmounted to the franework cross bars 20 by pivot nmenbers 24, sinmlarly 15 -
~as described fadjakentr for¥ardAasmop Abkainentdonedpieivddusd yi,ha&hieoawar d

edge of each- arm 48 and is arranged to abut the confronting edge of the
cross bar 30 wretatioe bam A6 meyedliteroatdivielyebee nosiedy tiwo piitviodn theThus, _
the stop plate 50 20 holds the arm48 at its fully extended position for ;-
' trailer support arms into :etracted position, if so o
desired. L - P .
'-Andther:embodiment”of'the_stérége sjstem.of this-.
invénfion-is iilustrated.in Figs. 10 and 1l.- In-thié | Li
10 embodiﬁeﬁt, the cam érm 32 and related mechanism
| previously described is eliminated withqut-departing
| Tfrbm the basic concept of the présent invention. fig;
|10 illustrates trailer support arms 48 mounted to the
. framework cross bars 20 b} pivot members 24, similarly
15 as described fdr_the arms 22, = |
A.stop.plate 50 is-mdunted to the forward edge-
of each arm 48 and is arranged.to-abut_the.confronﬁing
edge Qf the Cross'?ar_ZO'when the arﬁ-is moved into
fully'exténding_positioh. Thus, the stop plate 50 - -
20 holds the arm 48 at its fully exﬁended-position-for | i

supporting the weight of a trailer frame. ' ' .



supporting the weight of a trailer frane. - 17 - Inthis embodi nent , the

suppor.t armtension spring 52 is secured at one of its ends to the bottom=.".
. side of the stop plate 50 and at its opposite end to a bracket 52

ext endi ng bel ow the bottom side of the framework 5 rail 10, the spring
ext endi ng beneath the cross bar 20. The spring 52 thus provides tension to
nove the arm48 to the internediate "at ,pest" position of extension '
(position "A" in Fig. 8) when the arm haS'beéen.rel eased fromits retracted

position. Friction or other j t o1 t QRpI chanism, s ovi ded. to
stop t%e. extending rmver#\a}‘nttl'gi”fH t eogdrlm ng:s’atmlalt%p%%e{tarre m{EEnsQn Spring
position. As expkingg idudiedestCiddy iy &f 'Z0a t i Se IOV
fromits inter rrla§2<21?'ceL psgam t (fl%%l’:]tdﬁ lﬁyﬂesx%rer{na(fgﬁmpom %Jr?t@n t%edg) O@

depositing of a kpe dt. '!'ﬂat@aﬂm%nd*ﬁ:'ﬁ%-gpl{aﬁﬁﬁdﬂnﬁf A,

rel easably | ock the ar I'n retracted con

arranged to engag2 " ht¥dd e 'bd Yov WHe/ Botitoif il WE i tHO Eraifework
illustrated in Figs. 10 and- Il, the rails 10 nmount the detents 20 at

| ongi t udi nal 15y sparidd Bparthepapringettemiily tnddth attits fosbaf 120 48
when retracted. Wen an armis. noved into retracted position, as wll be
di s‘cus_se_d bel ow, The rs'pis’sng)\&%- tiltss gsoride s dteded font. mdnd\a?. hehedl 4wyt 48
e . to the intermediate "at rest" position of e.xte:'lsion.
(Ipos-i'tion. "AY in Fig._8)'. when the a'r'm has been released
| frpm its r_etrac_ted’-positioh- Friction or other suitable -
10 stopping mechanism is provided to 's.tdp the ex-tenditig
" movement of the arm 48 at its intei:tnediate; "at rest"
position. As explined in the description of arm 22,
the arm 48 is moved _'frotn'itls intermediate pbsition
into fuily- extended posi.-ti‘.or; '-'by the dépositing of a
15 trai.ler. against the partly opened arm 48. |
‘Means to releasably lock the arms in retracted
condition is -[Qrovided'_bst detents. 54 érr_anged to engage
the arm when in fl}llj- retracted condition.'As iliustrai:ed
in Figs. 10 agd.ll,'che rails 10 mount the detents
20 at longitudinally spaced "a'p.art positions inwardly of
N | the ends of the arms-'48' when retracted. When an arm
~ is moved ihto- 'retr'.acted' _pbs'ition, as will be discussed
- below, it rides over its associated detent and is held by

the frictional abutment of the detent against the arm. |



frictional abutnent of the detent against the arm The chain 56
nggerconnects adj acent. arns. 48 , as shown. The chain is arranged to becone
It when the pre- ceeding armis noved into. i'ts'internediate "at rest"”
position "A" as previously described and best illustrat- 5 ed in Fig. 8.
Conti nued novenent of the latter armupon resting a trailer frane agai nst
-it thus pulls its connected, retracted armrearwardly, over the detent 54,

whereupon its spring 52 noves it to "at rest" position. 10 _ The back
beam 14" utilizes the same rel ease plate db-and structure as describeg;,  '
earlier. However, the plate'is connected by chain 56 to the next

succeedi ng arm 48, That ehainhss iheegbonnedescadhadengmagmsciBl y. abbyhsnal,

of the plate upon depositing a trailer frame 15 against it tensions the . °
chai n connect ed t oTheechadn4is amdanhgedaton becohastpukl ehehr chei pre-
retracted position over its |ocking detent, whereupon its spring 52 urges

it toits "at restcepdding esmofisemo¥adi dntordtsr dntecmediaper Patesesthle arm
48 is configured 20 with a gpgnded, outwardly projecting portion 48'.
arranged to provideogitdenaAd| wsppspuiousdysdesszdbadarndt begitc A ldustaalter
frame 26 may agut duri ng nenD%aL of the frame fromthe %Lgr%ge structure.

ed in Fig Continued movement of- atter arm
upon resting a frailer frame against it thus pulls.its e
connected,_retracted-arﬁ rearwardly, over the detent
54, whereupon its spring 52 moves if to "atirest"' _ i_;_
posiiion. s
10 :_ The back beam 14" utilizes the same release plate
- - - 44 and structure as described ea:liér. ‘However, the
plate is connected by chain 56 to the next succeeding
arm 48, rather than the above described cam assembly.
Movement of the plate upon depositing a trailer'fréﬁé 
.15 againStiit.tensions the chain connected to the arm 48,
and_the arm is thus pulled from its retracted position
over its;locking detent, whereupon its spring 52 urges .
’ J

it to its "at rest" position of extension. ~

For retracting_purposes,'the arm 48 is configured: )
20 with a rounded, outwardly prdject{ng portion 48°' T
arranged ;pﬁprovide~an oubwardly'proﬁecting surface
| against which a trailer frame 26 may abut during removai

of the frame from the storage structure.



The operation of the storage systentenbodled in Flgs 10 and 11 is'as . - .-
follows: A trailer frame' 26 is noved longitudinally . into the st.or age L
system al ong the length of. the rails 10 and deposited in the storage 5- _
system space defined by the.back beam 14" and the encl osure bar 22'.. Upo
restifig against the plate 44, -~ 'the wei'ght of the trailer noves the o

plate rearwardly which pulls the next adj-2@ent arm 48 rearward over the
detent 54 by virtue of the plate's connection to-the 10 arm by chain 56.

The arm'48 noves under the optldenen 6f the spoirageS2ysten embodiededi ate,
"at rest" positi-on ready:to receive.-a trailer.franme. Upon dépositing a '
frame agai nst thenamﬁgsthQanuﬂl1lnﬁsedsffoiiow$-|nmetmadﬂamefpametlon into
its fully.extended 15 - position, pulling on chain 56 and thereby rel easing:
t he next successﬁﬁe1srmnwadtdoagmtgdunalﬂy iinter thei sttor ageaislysteme adionigng
position. The process is repeatéed;. 'as required to store the desired
frames. The unl o&liendemgibe ofr sheoradls L0c andy deposdited imkhehsgoraigey at
the forward end of the system and progress--lng rearmerdhy The transport
vehi cl e 4 enfagesysten spaceadefiged: dy the backobeame %' oand ms out of
the storage structure and- Iome i,the trailer frame tq horizont pos |t|on
on the fl oor. Tﬁgq}gﬁnga Upon restlng agalnst the p ate

.. R the we1ght of the tra11er moves the plate rearwardly
| whlch pu11s the next adJacent arm 48 rearward over the1
S o detent 54 by virtue of the plate s connectlon to the
10 arm by chain 56 The arm 48 moves under the 1nf1uence
| of the sprlng.SZ to }ts~1ntermed1ate, Mae rest"
'position ready to:reeeive.a.trailer frame.' ﬁpon-
depos1t1ng a frame agalnst ‘the arm,.the arm is moved
from its 1ntermed1ate p051t10n into its fully extended
'15: pos1t10n, pu111ng on: chain 56 and thereby re1eas1ng the .
' pext successive arm 48 to sw1ng to its 1ntermed1ate,-
'.traller-rece1v1ng posxtion. The process is repeated,
. - as required to store the desired frames.,
\ L _. ' The unloadrng procedure follows the reverse order,
26 beglnnlng at the forward end of the system and progress-
IS : | ing rearwardly. The transport vehicle 4 engages the
| vertically- stored-traller of the floor, backs out
of the storage'strueture and 1owers-the.trei1er'frame

todhori?ontal position'on the'floor.h The vehicle then



I

'GQE%Q: returns to retrieve the next trailer frame which is stored rearwardly-

-the one just renoved. . This frame is engaged and |ifted and the vehicle
.backed out of the structure, as before. ~Upon backing up, the vehicle 5 '
brings the trailer frame into abutting contact with the arm 48 of the
backsi de of the outwardly extending next downwardly adjacent trailer
storage space just made unoccupied by renoval of the first trailer frame.
Wth continued backi ng novenent of the vmhicle, 10 the frame pushes the
arm 48 toward retracted position. At this:point.it . is desirable that

si de shift mechegtsrndftdheetriévérth& sekti eggiberberagei wateH 18 noV¥ the
trailer frame closely adjacent the rail- 10 in order to nove the arm 48 over

the detent 56. sforddereaiwardly ofofketong pasti pemddedol Thesafgameabl es -
this to occur. Renpval of the next stored trailer frame simlarly noves the
- previously vacat®demgagdd andthiftedvandntize . vehiébetbackedoadteofiotheent

of the storage 20 systemof this invention offers the advantages of
econony of manustxucterey e$|h¢ﬁa¥¢ng Upen | back hygcap athe3gehndlet s

associ ated structural assenbly, the first enbodinent affords the advantage
of p05|t|vé5refb§k@8%ntb¢ Fﬁé13¢ﬁs pyme pbnte i dpubtingeceoakeatnwith gheer

onl 25 initiation retraciio an_arm by .contagt therewith of a_
tré?ler frane.d%F?nﬁgrQ gée gacﬂsgde of the gutwargiy extendlng

nextthwnwardly adjacent trailer storage space Just made
.unoccuoied by”removal'of-the first trafler frame;
‘With continued backing movement of the véhicié L .:WSJj
10 the frame pushes the arm 48 toward retracted p031t10n. |
At this po1nt 1t is de51rab1e that the side sh1ft
mechanlsm.of the lift truck carrlage 6' be activated
to move the traiier frame closely:adjacent'the rail
10 in order'to.move the arm 48 over the detent 56. |
. _ 15 The Outwardly.projecting portion:48?.of the arm enables
| . this to occure Removal of-theunext stored trailer frame
similarly moves the'previously'vacated_arm 48 in the
" same manner;'_ . _ g o ' - _ L./
While the second embodlment of the storage
20 system of this lnventlon offers the advantages of
economy of manufacture by e11m1nat1ng the locking cam
arm 32 and 1ts assoclated structural assembly, the first
embod1ment affords +he advantage of pos1t1ve retractlon
of the arms by operatlon of the cam arms 32 after only
25 1initiation of retraction of an.arm by contact therewith

of a trailer frame during removal.



| f de5|red means may be provided in both enbodlnents to | ock ‘one or ‘nore N

of the traller frame support arns 22 and 48 in fully ext ended position; . tq =

. prevent theft or other unauthorized renbval of .a’5 trailer frame fromtH

storage system Such neans is illustrated in Fig.. 10, wherein an ‘openi ng.

58 in'the armis arranged to register with an opening 58 in the associated

rail 10 or 10" when the armis in ful'ly Zaj. ext ended position.

Any conventional |ock mechani sm 10 - capabl e of being extended through the

regi stieri ng openi ngs. may, pe,used to-secure. the, arm agai i on. From

the.for€going it .wll belgpﬂﬁ?éﬁ?hPhQFaPﬁlEaVnBEnPF8 ISngﬁﬂé c%%‘mghly :

efficient, space-c ving. 1l a syat & |I| e and

S|an|f|ed constr?éﬁbigp gf qug E gﬁg égt gk b%y&#%ulF§Q§' Stec ﬁﬂé(ﬂ

ot her power source_or S cont chan r |y '
£05hhys 22t ok HBCHA DsatLy AF%EE&B%E BogiiH

aut omati c oper at | DAPPC age dystem
for trailer framgs, SPQ?éhE'EHeBE EOBHEEQdunauthorlzed removal of a

. ' 5. trailer frame from the storage system. Such means is
';-' : -.-- illustrated in Fig.. 10, ﬁherein an opening 58 in the
arm is arranged to reglster with an openlng 58' in the
_assoclated rail 10 or 10 ‘when the arm is in fully
w\,j- S “l'extended p031t10n.: Any conventlonal'lock mechanism
10 -capable of belng extended through the reglstering
o'open1ngs may be used to secure the arm agalnst
retraction. | L | |
From the. foregoing it willlbe apparent'that this
,!inyentlon provides a hlghly efflclent, space- conserving
15 storage system which ut1llzes a unique and 31mp11f1ed
“construction that requlres no external hydraullc,

electric or other power source or costly control

\.; - mechanism to achieve a virtually automatic operation.



| @ wor k supported in el evated position above a_LLeeM—n—sebst—&ﬁ{—ral ly
: zont al . position and having front and rear ends and a
.trailer franme support- arns nounted on the frane l“jmuuuﬂ ml |y

. spaced positions for noverment between a retracte t the

- framework and an ext ended position pI‘OJ ecting IateraIIy outvvard of the

- framework for supportl ng a trailer fré#me disposed on end in a substantial ly:
- vertical position. 2. A storage syst s claimed in claiml, in which a .
plurality of support arns are. nount the framework for retractable ~
extension to both sides of the framework. 3. A 'storage systemas cl ai ned,ll n.
claiml or-2, in which a plurality. of frameworks are supported in laterally

spaced apart parahlgl, Fgl éébﬁsﬁﬁﬁfﬂ%%&ggwsﬁi%tﬁbhﬁ%dends 4.

A storage systemas c or 3 in which nmeans ogperatively
engage the Frdfevodk sufpdteldngh RDMRIRA! pdafi t EAL BbSHPROFTooR 1A savsadtidiey

ext ended position upon novenent of.the next preceding armfrom an

i'nt er nedi at @ophainttabiposi tient @ids havirgo ffantl ynde reandeds padid ipdurdlitengagenent
of the preceding armby-a trailer frame being positioned for support

agai nst t he ofrtradden Framensupport aims ugmtsﬁsqner#hesfremgvomboht hongdifindinally n

whi ch the arm‘engaging neans includes a camnenber associated with each @

suppor t -ar meRREGBOM I anefeT IRy emeRtdRBIent & retErbed posiEion ediageptitact ed

na Lh"&[i'ﬁﬁ%ﬁé” Itso??fféoﬁg%f%ﬁl AP Lors ont e Eine APREANY AV Phcbeat tor

to et ract e pagilk oA EOMGCL Ui A" Skl ‘éi_&!b%%&'dﬁge&ﬁﬁ gasmrem%;l@{d

‘'t he next

A}

2. A storage system as claimed in claim 1, in which a plurality of
support arms are mounted on the framework for retractable extemsion to -
Both sides of the fremework. '
3. A stora.ge system ag cla:.med in claim 1 or 2, in which a plurality
of frameworks are supported in laterally spaced apart pa.rallel positions
and secuzed together at their rear ends. _ ’ _
4. A storage system as claimed in claim 1, 2 or 3 in which means
| opeze.tively engage the arms for initating movement of each support amm
toward the extended position upon movement of the next preceding arm
from an intermediate position of extension to fully extended. pos:.t:.on : J
by engagement of the preceding am bty a trailer frane 'being positioned
for support against the preceding arm. | - e
5. A storage system as claimed in claim 4, in which the arm engaging -
means includes a cam member associated with each _euppo:_r:f_ am and '-mounted
on the framework for movement between a.j' retracted position releasj.hg its
associated am for movement toward extended position and an extended.
pogition engaging its .asoc;l.ated. arm and moving the latter to retracted

position and connector means interengaging each cam member and the next .

_ _ _ B +
vertica,l poa:.‘b:l.on. S S : : U

Cwy



* C L M S * -23- preceding armfor noving the cam nenber to t'he .
retracted position upon novenent of the associated armto the fully \
extended position. 6. A storage systemas cl amm Illnlmmlmmlll n Whl ch

spring nmeans interengages the framewrk and urging’

latter to the intermediate position of extension‘nd sprihg feans _

i nterengage the framework and each camdJmaber for urgi ng the latter t owar d
"its extended position. 7. A storage systemas clained in claim4, in which -
the arm engagreepdiag seni fogl noEgC the eet membext éo Ctirrnectrantedgpbaiiddh woAPOrt
ar ms f%ﬁ”, moving a retracted armtoward the extended position upon nmovenent

of its conne&‘t’we&Frﬁﬂ‘ F%?naﬁﬁ@iiaﬁ?@%dﬁ%ttbe 331y jeFtendederasddiiomn t o t he

fully extended ti.on. stora stemas clained in claim7, in -
whi ch a stop on ‘th ?tr"m RKesaS Hb%di‘?cflé%a?gei‘éé’éﬁc%ﬁﬁﬁ’é?&% f or

t 1 G§ d t t L :
Clai mod i n ang eeagsies bib e SHE Ak _Q%_'%?s'f’ﬁﬁmt?‘\’feﬁsﬁoiﬁﬁg@ﬁs lgkss ZZch
'support arn gp0ehen e iuRs ‘&:o%@?idﬁi&%&t&ﬁﬁoﬁr%id; ﬁ%ﬂt&gt r%'lé’%y’é{ 3 on by

position upon initial novenent o e arm towar

ehgagement oOfthé Feaddwti)and édchi bk nhBd¥e the| rmaeﬂﬁw%ewap@feg by the
next preceding.arm 10. A storage systemas clained in claim9, in which
the i nt er engegtangedmmestionc| udes a cam nenber associated with each support
arm and nounted on the framework for novenent between a retracted position
rel easi ng its daosobistprageasystienrasplained: in clainl 4exirembixh pbe iarnomeangihain
~extended position _engaging its associated armand noving the latter to
retracted poRftiEoinditdes SPrmRPtAEdnderinnapetigagidigesnie srPRavbvIme &R each

. cawmenber

moving a retracted arm toward the extended poaition upon movement of its
'connected arm :E‘rom the intermediate position of extension to the fu.lly
extended position. _ | _

8. A storage system as claimed in claim 7 in which a stop on the
framework is a.rra.nged to _enge.ge_eaohj support am for_retaining_it
releasably in the retracted position. | | |

- 9. A storage system as claimed in any preceding cla.im in which means
operatively interengage each support arm and the framework for mov:.ng
the arm to the fully retracted position upon initial movement of the
\ ' ~ amm toward the retracted position by engagement of the arm by a trailer
frame being removed. from support by the next preceding arm. -

10. A storage system as claimed in claim 9, in which the interengaging
means includes a cam member agsociated with each support arm and mounted
on th'e framework for movement between a retracted position releasing its |
associated arm for movement toward extended ﬁosition and an extended
position engaging its associated arm and moving the latter to retracted
position and spring means interengaging the framework and each cam member
for urging the latter toward its extended position.

1l. A storage system ae claimed in any preceding claim, in which

each support arm is configured for. engagement and movement to retracted

i



' b "ur'gi ng the latter tovard its_._ex_tendéd"_ po_sLLi o, .11. A'storage“syst em
gl ained in any preceding claim i.n which each support armis configured
~for.engagenent and novenent to retracted * ! "’\ S * - 24
"position. by a trailer-franme during its renoval ”“mmm "MI "Iml?'éedi ng .
support arm 12. A storage systemas. clained in afy preteding claimin

- which each support armis nounted on. the4ranmework for pivotal novenent
between a retracted position extending toward the front of the franework,.
wher eby eachpeuiiens byi & direilldrr Gragier dutinageitd remavrl ofmdadtheonext precadiings—
retracted position upon engagenent by a trailer frame as the latter is\J-
nmoved t owar ds¥EPeTE@3He end of the framework during i'ts -renoval fromthe

SLOT 02 SYSU oMLY ) By AR e e oSS, SRR S0G
as illustrated |0, a0y¥ PGt 6h thi WrERend B JEANIR ARG HENAES |
o a retracted position e;tend'ing 'f‘boward.. the front of the framework, whereby .
each arm is pivoted from its I#tgrallyf eife_nded; positibn-. f.o. its retracted
pos'itioﬁ upon engagement by a fia,il‘ér fra.me as the latter is goved-’towérd. |
the front end of the framevork during its removal from the storage -

system. _ | o S | . |
13 A storage ~ystem foi'-trailer-fra:hesl'co:istmct_ed; and a.-r.ranged.' h e .

to oper#te "subste'.:itially ag herein’ d.eaci‘:_i.bed. with reference to and as

illust_r'a.te'd- inany one of the Figures of the .'accompanying drawings.

@«

. .." Ny



